Abstract
Introduction
Rhinosporidiosis is a rare, chronic, granulomatous infection of the mucous membranes that mainly involves the nose and nasopharynx; occasionally it involves the pharynx, conjunctiva, larynx, trachea and, rarely, the skin.
Rhinosporidium seeberi was first described by J.R. Seeber in 1900 and later exhaustively investigated by J.H. Ashworth in 1923. 1 It has been frustrating that the organism has not been cultured, which has led to investigators providing extreme hypotheses. R seeberi recently has been included in the cyanobacterium genus Microcystis; it also has been placed under the Mesomycetozoea class, which includes orphan aquatic fish and amphibian parasites whose spherical forms are similar to that of R seeberi. 2 Rhinosporidiosis usually occurs in the tropical and subtropical areas of the world except Australia. Although it was first recognized in Argentina, 3 the highest occurrence of the disease is in southern India, Sri Lanka, South America, and Africa. 4 Its hydrophilic nature has long been questioned, given the fact that it is observed in dry areas after a storm. It is believed to be acquired through an aquatic environment contaminated with R seeberi. However, the precise mechanism of infection from natural sources is still unknown. 5 The resistant spores of R seeberi that are present in water and soil gain entry through cutaneous and mucocutaneous wounds to establish an infection. The disease has not been induced in experimental animals, and host-to-host transmission has yet to be reported. 5 The most common clinical presentation is the formation of painless polyps involving the mucosa of the nose. Other areas, such as the eyes, genitalia, larynx, and rectum also have been reported. The lesions in the nose may cause breathing difficulties associated with rhinorrhea and bleeding, but rhinosporidiosis is not a life-threatening disease. Single or multiple pedunculated or sessile polypoid masses develop that bleed easily. Pruritus is also common.
Long-term use of Le fort I osteotomy for the management of nasopharyngeaL rhInosporIdIosIs: a case serIes
The authors' experiences with the long-term assessment of rhinosporidiosis culminated in the formulation of a definitive protocol. 6 We present a review of 7 cases of rhinosporidiosis treated with a Le Fort I osteotomy at our center in the past 11 years. We examined (1) the efficacy of the protocol formulated by our center, (2) the use of Le Fort I osteotomy in management of the disease, and (3) the progress and prognosis of the disease.
Patients and methods
All cases of biopsy-proven rhinosporidiosis presenting to the center were treated according to our rhinosporidiosis management protocol (table 1) . 6 The decision to carry out Le Fort I osteotomy for excision of the lesion was determined by the following inclusion and exclusion criteria.
Inclusion criteria. Included in our study were (1) patients in whom two or more previous attempts at excision of biopsy-proven rhinosporidiosis were carried out, and in whom the lesion was arising from the nasal mucosa alone; (2) patients in whom rhinosporidiosis arose from the nasophayrngeal mucosa, or (3) patients in whom rhinosporidiosis was found to be arising from or extending into extranasal sites.
Exclusion criteria. We excluded from the study patients presenting with biopsy-proven rhinosporidiosis arising from the nasal mucosa alone in whom no more than one attempt at excision had been performed.
Study population. Of 28 cases of rhinosporidiosis seen at our institute, 7 cases fulfilled the inclusion criteria. After a detailed analysis of the similarities and the differences in the surgical treatment and behavior of the disease in the 7 cases were noted, the data were tabulated.
Evaluation procedures. The assessments were carried out per our rhinosporidiosis management protocol in the following categories:
• Basic patient data and relevant medical, family, and associated history at the time of first presentation at our center;
• Progress of the disease in each case until definitive treatment was provided, with examination for extranasal site involvement and required investigations carried out;
• Details of the definitive surgical management and medical therapy provided; and
• Detailed follow-up findings for each case to check for recurrence or incidence of new lesions.
Patient demographics and histories. All patients in our study were male, residing in the state of Kerala in India. They all gave a history of bathing in a pond or a community pool. No patients had a family history of rhinosporidiosis.
Case reports Patient 1. A 61-year-old patient reported to our department with a polyp on the nasal mucosa in January 2002. He previously had undergone two endoscopic sinus surgeries at other centers for nasal polyps, with a histopathologic diagnosis of rhinosporidiosis at the time of his first presentation.
Patient 2. A 35-year-old patient presented with a polyp on his nasal mucosa in December 2006. He previously had undergone two endoscopic sinus surgeries at other centers for nasal polyps, with a histopathologic diagnosis of rhinosporidiosis. We obtained computed tomography (CT) scans of his face, which showed mucosal thickening involving the entire nasal cavity and the bilateral maxillary sinus, sphenoid, frontal, and ethmoid sinuses. There was no breach in the cribriform plate. There were specks of calcification in the left maxillary sinus suggestive of fungal sinusitis.
Patient 3. A 57-yearold patient presented to us in September 2008 with polyps on the nasopharyngeal and oropharyngeal mucosae. Skin lesions also were present on his back and his right arm. Level 1B cervical lymphadenopathy was noted. The patient gave a history of five endoscopic surgeries in various other centers for nasopharyngeal polyps and skin lesions, with a histopathologic diagnosis of rhinosporidiosis.
Ultrasound-guided fine-needle aspiration cytology (FNAC) of the cervical node was found to be positive for rhinosporidiosis. A CT scan of the patient's face suggested a soft-tissue mass involving the nasopharynx, nasal cavity, bilateral maxillary sinuses, and the oropharynx. A CT scan of the patient's face revealed mucosal thickening in the nasal cavity, nasopharynx, and bilateral maxillary sinuses, with widening of the ostium and erosion of surrounding bones.
Patient 5. A 45-year-old man visited us in August 2010 with polyps on the nasal, palatal, and oropharyngeal mucosae (figure 1). Nodular lesions also were noted on his upper and lower limbs. Level 1B and 2 cervical lymphadenopathy also was noted at the time of presentation. The patient previously had undergone four endoscopic surgeries at other centers, with a histopathologic diagnosis of rhinosporidiosis.
CT scans of this patient's face revealed mucosal thickening involving the entire nasal cavity, oropharynx and palate, bilateral maxillary sinuses, and sphenoid, frontal, and ethmoid sinuses with no breach in the cribriform plate. Widening of the ostium and erosion of the septum were noted. Specks of calcification in the left maxillary sinus suggested fungal sinusitis (figure 2). Ultrasound-guided FNAC was also performed on the cervical node but was found to be negative.
Patient 6. A 29-year-old man reported to us in December 2010 with a lesion on the nasopharyngeal mucosa and palpable cervical lymphadenopathy at levels 1B and 2. He was known to have pulmonary tuberculosis and had been on antitubercular therapy for 6 months at the time of his presentation. He had not undergone previous surgeries for rhinosporidiosis. Further CT evaluation suggested a lesion in the left nasopharynx with a hypertrophied inferior turbinate and a polyp in the right maxillary sinus. Ultrasound-guided FNAC for the neck node was found to be negative for rhinosporidiosis.
Patient 7.
A 45-year-old man gave a history of 15 surgeries at other centres for nasal polyps and cutaneous lesions on his chest and limbs, with a histopathologic diagnosis of rhinosporidiosis at his first visit to our center in January 2011. He presented with polyps on the nasal and nasopharyngeal mucosae, with similar lesions on the skin of his right arm and right thigh. Level 1B cervical lymphadenopathy also was present. Long-term use of Le fort I osteotomy for the management of nasopharyngeaL rhInosporIdIosIs: a case serIes A CT scan of this patient's face suggested mucosal thickening involving the entire nasal cavity, nasopharynx, bilateral maxillary sinus, and sphenoid, frontal, and ethmoid sinuses. No breach in the cribriform plate was noted, but there was widening of the ostium, erosion of surrounding bones, and an absent nasal septum. Specks of calcification in the left maxillary sinus suggested fungal sinusitis. Ultrasound-guided FNAC for the neck node was found to be positive for rhinosporidiosis.
Patients' previous treatment. It was not possible for the authors to judge the expertise of the surgeons who conducted the patients' previous surgeries or the extent of the excisions. However, it was assumed that the reason for the recurrence was the complexity of the lesion, which justified our use of the Le Fort I approach to osteotomy. Cautery, but not laser surgery, had been used in all the previous operations.
Surgical technique. A Le Fort I osteotomy was performed in all the cases included in this study. Anesthesia was accomplished with orotracheal intubation. Titanium bone mini-plates (5-hole continuous mini-plates) that would be used to stabilize the osteotomized maxillary segment were adapted to the bone before the osteotomy to ensure proper occlusion after excision, and orientation screw holes were placed with drill bits to enable reorientation of the maxilla after excision. In places where the lesion was close to the bone as noted in the CT scan, or where there was thinning of the maxilla, a piezoelectric saw was used to prevent seeding of the lesion.
After maxillary down-fracture, complete access to the lesions up to the ethmoidal complex was achieved. Ribbon gauze was used to identify every pocket of the lesion, and then it was teased out from the bone. The lesion was completely curetted out, and the points of origin of the lesion were identified. It was sufficiently cauterized and chemically treated with povidone iodine solution. After hemostasis was achieved, the maxillary segment was stabilized with the titanium implants, using the orientation holes as a guide to achieve occlusion.
Then, nasal packs were placed in the nostrils, which were removed on the third postoperative day.
Results

Patient 1.
This patient underwent wide local excision with a Le Fort I osteotomy in January 2002. This was followed by oral dapsone therapy (100 mg/day) for 1 year. The patient was compliant and regular in follow-up. When this article was written, he had been disease-free for 14 years and 5 months.
Patient 2. This patient underwent wide local excision with a Le Fort I osteotomy in December 2006, followed by oral dapsone therapy for 6 months, during which he was regular in follow-up and compliant. Dapsone was continued for an additional 6 months because he was responding well. At the time of the writing of this article, he had been disease-free for 9 years and 6 months. The patient discontinued dapsone after 3 months and returned with a nasal polyp in January 2011. Excision biopsy of the nasal polyp showed no features of rhinosporidiosis. Oral dapsone (100 mg/day) was restarted for 1 year from January 2011, after which the patient was regular in follow-up. At the time of this writing, the patient had been disease-free for 5 years and 10 months ( figure 5) .
Patient 6. This patient underwent wide local excision of a nasal mass with a Le Fort I osteotomy in December 2010, followed by oral dapsone therapy (100 mg/day) for 1 year. He was compliant and regular in follow-up and had been disease-free for 5 years and 6 months when this article was written.
Patient 7. This patient underwent wide local excision of a nasal mass with a Le Fort I osteotomy in January 2011, followed by oral dapsone therapy (100 mg/day) for 1 year. He was compliant and regular in follow-up. He had been disease-free for 5 years and 5 months when this article was written.
Extralesional spread. The incidence of extralesional spread of the rhinosporidiosis in the patients in this series is shown in table 2.
Discussion
An infection with R seeberi results in a chronic, granulomatous tissue response characterized by formation of highly vascular, polypoid masses. This organism has an affinity for mucous membranes, especially those of the nose and nasopharynx. A detailed histopathologic description of its lifecycle, morphology, and clinical manifestations were given by Ashworth in 1923. 7 Due to the inability to culture it and form an isolate, this organism has created lot of confusion with regard to its taxonomy. 5 R seeberi has a male gender predilection, with a maleto-female ratio of 4:1.
8 Presentation usually occurs in children and adults aged 15 to 40 years, although the time of infection has been thought to be many years before, owing to its slow rate of progress. 4 All of our patients were males, with a mean age of 43 years.
Our patients were residents of South India, which correlates with the literature that reports the highest incidence of rhinosporidiosis in southern India, Sri Lanka, South America, and Africa. 4 Our hospital serves mainly patients from the southern part of India.
In our series, 1 patient was known to have pulmonary tuberculosis and had been on an antitubercular regimen for 6 months at his presentation, whereas the other 6 patients had no associated medical conditions. In fact, rhinosporidiosis has not been known to show an increased association with any other medical conditions. None of our patients had a family history of similar lesions; this agrees with the literature, which suggests a lack of infectivity. 5 In keeping with the suggestion that naturally resistant spores are hydrophilic, residing in an aquatic environment, we note that all the patients in our study gave a history of bathing in a pond. The most common mode of infection is from the aquatic habitat of R seeberi, through direct contact of the endospores with traumatized epithelium of the mucous membranes, most commonly in the nose. The trauma to the epithelium could have been Long-term use of Le fort I osteotomy for the management of nasopharyngeaL rhInosporIdIosIs: a case serIes caused by abrasions from sand particles in the water or vigorous cleaning of nostrils with fingers. 3 Two of our patients reported that there were others who bathed in the same community pool or pond who were suffering from similar nasal masses. Stagnant water is the most common source of the pathogen.
The most common site of occurrence is the mucous membranes of the upper respiratory tract, as was noted in our patients. Other nonrespiratory sites known to present with polyps are eyes, facial skin, limbs, trunk, scalp, viscera, external urethral meatus in males, vulva, vagina, and rectum. 4 In our series, the site of presentation of the lesion was nasal mucosa in 4 cases, nasopharyngeal mucosa in 2 cases, and both in 1 case. Three of our patients showed extranasal involvement at the time of presentation, 2 of whom had a history of previous surgeries for the same. The extranasal sites involved in our cases were palatal mucosa, oropharyngeal mucosa, and cutaneous lesions of the submandibular region, arm, thigh, and leg.
Rhinosporidiosis infection spreads in the body by autoinoculation or by a hematogenous route. Satellite lesions adjacent to granulomas, especially in the upper respiratory tract, and even local spread are thought to result from autoinoculation. The involvement of skin and viscera is attributed to hematogenous spread. 3, 9 Regional spread through lymphatics has been postulated but not proven.
Rhinosporidiosis is rarely said to be associated with lymphadenitis. 3 In our series, however, 4 patients presented with cervical lymphadenopathy. Based on our rhinosporidiosis management protocol, excision biopsy was carried out for the enlarged lymph nodes after a course of antibiotic therapy, irrespective of ultrasound-guided FNAC results. Biopsy was positive for rhinosporidiosis in 2 cases, even though the ultrasound-guided FNAC result was negative for the disease in 1 of those cases.
Although the number of cases with lymphatic spread of the lesion in our study was quite small, it is significant enough to warrant a detailed examination of the neck in all patients who present with rhinosporidiosis. A larger, multicenter study would be required to correctly assess the lymphatic spread of rhinosporidiosis.
After surgery, all our patients were started on dapsone therapy based on our rhinosporidiosis management protocol. Traditionally, functional endoscopic sinus surgery (FESS) has been the gold standard in the treatment of rhinosporidiosis of the nasopharynx. 10 Six of the 7 patients who presented to us had extensive involvement of multiple sites in the midface. Also, 6 of the 7 patients had undergone multiple surgeries for excision of biopsy-proven rhinosporidiosis with endoscopic access. There had been an average of five surgeries per patient, with 1 patient having undergone 15 surgeries. We postulate that these recurrences might have been due to the nature of the disease in addition to limitations in accessing all areas of involvement with an endoscope. Although FESS is minimally invasive and has a very low rate of morbidity, the necessity to repeat the procedure justified the use of a more aggressive approach to achieve good clearance.
The Le Fort I approach via an intraoral incision is a versatile alternative for approaching tumors of the midface as described by Sailer in 1999. 11 When combined with a coronal approach and other osteotomies of the upper face, it allows excellent access to tumors of the orbits, nasoethmoidal complex, and skull base. Even when used without supplementary osteotomies, the Le Fort I osteotomy has been shown to provide excellent access, and thus is reliable.
Additional advantages of the Le Fort I approach include wide surgical exposure, clear visibility of the resection margins, absence of visible scars, and the feasibility of combining this approach with reconstruction using a buccal fat pad. Simultaneous placement of bone grafts and insertion of endosseous implants or other pre-prosthetic procedures via the same incision are also possible. Not only is it an aesthetic approach for young patients, but it is also even more important for patients in whom compromised healing can lead to marginal necrosis or dehiscence along the incision line. 11 Any tumor that extends into the maxillary sinus, sphenoidal sinus, or nasopharynx requires excision with the Le Fort I approach. Therefore, it has been the main approach for viewing both maxillary sinuses and the nasal cavity. The osteotomy cuts in the lateral wall can be modified according to the location of the tumor. With this method, the inner nasal structures can be fully excised, thus giving direct access and view of the ethmoidal complex, sphenoidal sinus, and skull base without affecting the integrity of the outer nasal skeleton.
11
A study by Keller proposed the use of an orthognathic procedure to facilitate oncologic surgical procedures. 12 He also proposed the Le Fort I osteotomy down-fracture procedure as an alternative approach for moderately An extensive literature search failed to provide any reports proposing Le Fort I osteotomy as a procedure for the management of rhinosporidiosis lesions. Therefore, ours was a novel technique for the surgical management of these lesions.
